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COKE-OVEN  ACCIDENTS  IN  THE  UNITED  STATES 
DURING  THE  CALENDAR  YEAR  1920. 


By  William  W.  Adams. 


INTRODUCTION. 

Accidents  at  coke  ovens  during  the  calendar  year  1920  reported 
to  the  Bureau  of  Mines  by  operating  companies  caused  the  death  of 
49  and  the  injury  of  3,415  employees,  a  decrease  of  4  fatalities  and 
616  injuries  as  compared  with  the  record  for  1919.  The  number 
employed  was  28,139,  a  decrease  of  602,  or  2  per  cent  below  1919, 
and  each  employee  averaged  319  working  days,  an  increase  of  30 
days  or  10  per  cent.  The  total  number  of  shifts  worked  by  all 
employees  was  8,976,214,  which  indicates  an  increase  of  674,155,  or 
about  8  per  cent. 

The  reports  for  1920  covered  9,721  by-product  ovens  and  43,173 
ovens  of  the  beehive  type  which  were  operated  all  or  part  of  the 
year. 

Reducing  the  average  number  of  men  employed  to  its  equivalent 
in  300-day  workers,  the  fatality  rate  for  the  past  year  was  1.64  per 
thousand  men  employed  and  the  injury  rate  was  114.13,  as  compared 
with  1.92  killed  and  145.66  injured  per  thousand  persons  employed 
in  1919.  The  decrease  in  fatal  accidents  was  therefore  0.28  per 
thousand  men  employed  while  the  reduction  in  nonfatal  injuries  was 
31.53.  These  rates  may  be  expressed  in  another  way  by  saying  that 
during  the  past  year  8  lives  were  saved  and  943  men  escaped  acci- 
dental injury  who  would  have  been  killed  or  injured  if  the  accident 
rates  for  1919  had  continued  through  the  year  1920.  (See  Tables 
2,  3,  and  15). 

ACKNOWLEDGMENTS. 

Owners  and  operators  of  coke  ovens  since  1913  have  voluntarily 
furnished  the  Bureau  of  Mines  with  annual  reports  of  accidents  at 
•their  plants  and  have  thereby  made  it  possible  for  the  bureau  to 
publish  an  annual  report  on  this  subject.  For  their  cooperation,  the 
bureau  expresses  its  sincere  appreciation.  Suggestions  are  invited 
as  to  how  these  annual  reports  may  be  improved  so  that  they  will 
point  out  more  clearly  the  hazards  of  the  industry  and  thus  aid  in 
the  common  effort  to  reduce  to  the  minimum  accidents  at  coke 
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ovens.  The  author  acknowledges  the  assistance  of  Miss  Lillian 
Chenoweth  of  the  Bureau  of  Mines  in  the  preparation  of  the  statis- 
tical tables  herein  presented. 

ACCIDENT  RATES  ON  A  300-DAY  BASIS. 

Unless  otherwise  indicated,  all  fatality  and  injury  rates  in  this 
publication  are  based  upon  the  number  of  300-day  workers  employed. 

The  reason  for  this  is  that  the  number  of  days  coke-oven  employees 
actually  work  varies  from  year  to  year,  and  from  State  to  State, 
hence  the  length  of  time  the  workmen  are  exposed  to  the  hazards  of 
their  occupation  is  not  the  same  for  different  States  or  for  different 
year-.  Accident  rate-  based  upon  the  average  number  of  employees 
a-  reported  would  therefore  not  be  comparable  and  would  indeed  be 
misleading.  By  reducing  the  reported  number  of  employees  to  its 
equivalent  number  of  300-da}T  workers,  it  is  possible  to  calculate 
accident  rates  that  will  indicate  more  accurately  the  real  liability  to 
accidents  to  which  employees  at  coke  ovens  are  exposed,  and  to  make 
fairer  comparisons  of  one  State  with  another  and  of  one  year  with 
another. 

CLASSIFICATION  OF  INJURIES. 

In  1913,  when  the  Bureau  of  Mines  began  the  compilation  of  sta- 
tistics of  accidents  at  coke  ovens,  nonfatal  injuries  were  divided  into 
two  classes,  serious  and  slight  injuries.  A  serious  injury  was  defined 
as  one  disabling  a  workman  for  at  least  20  days,  while  a  slight  injury 
was  one  causing  disability  for  less  than  20  days  but  more  than  one 
day.  This  classification  conformed  with  that  used  by  the  bureau  in 
its  statistics  of  accidents  at  mines  and  quarries,  and  was  continued 
through  the  years  1913,  1914,  and  1915.  By  1915,  many  States  had 
enacted  laws  providing  compensation  to  workmen  injured  in  the 
course  of  their  employment.  Under  these  laws,  compensation 
usually  began  after  two  weeks  of  disability. 

In  order,  therefore,  to  make  the  bureau's  statistics  uniform  with 
those  of  the  State  compensation  commissions,  the  bureau  revised  its 
schedules  for  1916  to  classify  a  serious  injury  as  one  causing  disability 
for  more  than  14  days,  and  a  slight  injury  as  one  causing  disability 
from  one  to  14  days,  inclusive. 

Table  1  shows,  for  the  past  five  years,  the  number  and  classifica- 
tion of  coke-oven  accidents  in  the  United  States. 
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Table  1.— NUMBER  AND  CLASSIFICATION  OF   INJURIES,   1916  TO  1920. 


1917 


1.  Fatal 

2.  Serious  (time  lost,  more  than  1 1  days): 

A.  Permanent  disability — 

Total" 

Partial'' 

B.  Others 

3.  Slight  (time  lost,  1  to  14  days,  inclusive) 

Total  injuries 

Total  fatalities  and  injuries 

Men  employed 


2 

81 

686 

4.  168 


2 

72 

7  15 

5,904 


2 

73 

969 

6,748 


53 


2 
121 

790 
3, 1LS 


3 

76 

722 

2,i',ll 


5,237 
5,282 
31,603 


6,713  7,792 

6,789  7,865 

32,417        32,389 


4,031 

1,084 

28,741 


3,415 
3,464 
28, 139 


a  Permanent  total  disability:  Loss  of  both  legs  or  arms,  one  leg  and  one  arm,  total  loss  of  eyesight,  paralysis, 
or  other  condition  permanent  ly  Lncapa<  itating  a  workman  from  doing  any  work  of  a  gainful  occupal  ion . 

&  /'<  rmaiu  nt  partial  disability:  Loss  of  one  foot,  leg,  hand,  eye,  one  or  more  fingers,  one  or  more  toes, 
any  dislocal  ion  where  ligaments  are  severed,  or  any  other  injury  known  in  surgery  to  be  permanent  part  ial 
disability. 

Table  2. — All  coke  ovens:  Men  employed,  days  of  labor  performed,  fatalities 
and  injuries,  during  the  years  ended  Dec.  31,  1915  to  1920. 


Average 

days 

active. 

Men  employed. 

Number  killed. 

Number  injured. 

Year. 

Equiva- 
Actual.      lent  in 
number.     300-day 

workers. 

Days  of 

labor 

performed. 

Total. 

Per  1,000 
300-day 
workers. 

Total. 

Per  1,000 
300-day 
workers. 

1915 

303 
321 
329 
329 
289 

31.060         31,415 
31.(103         34.119 
32,417         35.595 
32,389         35,476 
28, 741         27, 674 

9,424.476 
10,235,674 
10,678.  129 

10,642,688 
8,302,059 

38 
45 
76 
73 
53 

1.21 
1.32 
2.14 
2.06 
1.92 

2, 852 
5,237 
6,713 
7,792 
4,031 

90.78 

1916 

153.  49 

1917 

188.59 

1918 

219.64 

1919 

145. 60 

Average  for  five 

315         31,242         32,856 
319 

9,856,665 
8,976,214 

57 

49 

1.73 
1.64 

5,325 
3,415 

162  07 

1920 

114.13 

Table  3. 


-All  coke  ovens:  Men  employed,  days  of  labor  performed,  fatalities 

and  injuries,  by  States,  during  the  year  ended  Dec.  31,  1920. 


State. 

Men 
em- 
ployed. 

Days  of 

labor 

performed. 

Average 

days 
active. 

Killed. 

Injured. 

Widows. 

Orphans. 

2,759 

814,308 

295 

6 

336 

4 

6 

Colorado  " 

1,821 
2,219 

568 
1,553 

386 

666,306 
805, 087 
192, 145 
568,148 

141,098 

366 
363 

338 

3r,!i 
366 

2 
4 
1 
1 
1 

183 
312 
82 
127 
100 

1 
3 
1 

4 
6 
3 

1 

3 

1,117 
2,639 
9,694 
369 
1,025 
29 
1,486 
2,474 

299,418 
930, 121 
2,907,579 
107, 143 
302,  733 
9,115 
370, 132 

vt:,sm 

268 
352 
300 
290 
295 
314 
249 
349 

5 
5 
15 

123 

357 

1,103 

12 

36 

29 
550 

2 
3 
9 

Ohio 

Pennsylvania 

27 

1 

1 

7 

6 

12 

Total  1920 

28, 139 

8,976,214 

319 

49 

3,415 

30 

68 

a  Included  in  "  Other  States.' 
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CAUSES  OF  ACCIDENTS. 

The  principal  causes  of  fatalities  at  all  coke  ovens  during  the  past 
year  were  haulage  equipment,  burns,  falls  of  persons,  and  falling 
objects,  in  the  order  named.  A  decrease  of  10  fatalities  is  noted 
in  haulage  accidents,  3  in  falls  of  persons,  and  3  in  falling  objects, 
while  there  was  an  increase  of  3  in  the  number  of  persons  who  died 
from  burns.  Accidents  caused  by  run  of  coal  or  coke  were  not 
segregated  prior  to  1919,  but  for  that  year  no  fatalities  from  this 
cause  are  recorded;  during  the  year  just  closed  3  deaths  resulted 
therefrom. 

Table  5. — All  coke  ovens:  Fatalities  and  injuries,  hi/  causes  and  States,  during 
the  year  ended  Dec.  SI,  1920. 


State. 

a 

03 

03 

O 

■V 

a 

a  „; 

v:  © 

%& 

"  c 

I! 

03  — ' 

03 

c3 

a 

60 

js| 
,§3 

« 
3d 

O 

© 

© 

a 
o 

© 

— 
"c 

"ol 

o 
•a 

3 
U 

a 

o 

■- 

-  iy 

09  t£ 

u 
c 

3 
K 

3 

S 
o 

Pi 

o 
o 

~C- 

y. 
© 

o 

00 

2? 

60 

_c 

oj 

fa 

© 

'c3 

o 
-    . 

eg 

= 

3 

© 
3 

C3 

o 
© 

o 

o 

<M 

3 

Is 

EH 

OS 

"3 
o 
EH 

1 

2 

3 

4 

5 

7 

8 

9      10 

11 

12 

13 

14 

Fatalities: 

2 

1 

2 

1 

6 

5 

i 
l 

1 

2 
4 
1 
1 
1 

3 

1 

2 

7 

1 

2 

1 
1 

2 

2 

i 

2 

1 

1 

6 

5 
5 
15 

3 

Ohio 

4 

.... 

1 
1 

4 

3 

1 

1 

3 

18 

1 

1 

1 

1 

7 

1 

Other  States 

1 

1 

1 

1 

3 

6 

Total.  1920 

10 
18 

6 

a 

1 

1 

2 

2 

4 

7 

1 

3 

6 
3 

3 

.... 

3 

13 

4 

49 

Total,  1919 

1 

53 

Injuries: 

26 

12 

5 

21 

32 

IS 

2 

48 

8 

21 

40 

7 

10 

86 

336 

639 

12 
13 

4 
23 

2 

1 
6 

"a" 

4 
11 
3 
2 

2 
2 
1 
1 

40 
32 
21 
16 
11 

10 
42 

5 

4 

1 

2 
3 

1 

~2 

21 

94 
16 

18 
10 

22 
18 
10 
22 
3 

4 
5 

1 
3 

1 

1 

.... 

64 
115 
20 
32 
66 

183 
342 
82 
127 
100 

237 

324 

B2 

5 
3 

86 

104 

G 
27 
145 

2 
8 
18 

4 

10 
49 

2 
8 
15 

17 

52 

138 

4 

4 

1 

3 

70 

8 

18 

119 

6 

8 

3 

26 
55 

114 
8 
5 
1 

8 
43 

41 
147 

6 
3 

3 
10 
54 

2 
1 
5 
1 

30 
114 
285 

16 
6 

123 
357 
1,103 
42 
36 
5 
29 
550 

94 

Ohio 

8 
4 

1 

"~7 

i 

365 

1, 412 

15 

1 

73 

3 
9 
31 

32 

is' 

1 
11 

""(>' 

1 
75 

":; 

2 

74 

5 
203 

29 

Other  States 

Total,  1920 

Total,  1910 

3 

1 

14 

1 

539 

309 
445 

65 
133 

100 
144 

58 

40 

441 
497 

315  1  21   467 
433  1  59  Isfifi 

32 
40 

30  411   101 
5  Isoa   113 

23 
21 

1,042 
1,027 

3,415 

4.C31 

a  Tncl'.ided  in  "  Other  States." 


Nonfatal  injuries  during  the  past  year  resulted  principally  from 
burns,    falls    of   persons,    falling    objects,    haulage    equipment,    and 
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hand  tools.     As  compared  with  1919,  there  was  a  decrease  of  204 

in  the  number  of  persons  injured  in  haulage  accidents,  1  IS  in  injuries 
from  hand  tools,  99  in  burn-,  (.»7  in  falling  objects,  56  from  falls  of 
persons,  44  from  coke-drawing  machines,  and  38  in  suffocation  from 
An  increase  of  18  occurred  in  the  number  of  injuries  caused 
by  electricity  and  25  in  the  number  injured  by  dust  explosions. 
Table  5.) 

ACCIDENTS  AT  BEEHIVE  OVENS. 

hr  year  1920  the  bureau  received  reports  from  the  operators 
of  43,173  beehive  ovens,  employing  10,955  men  for  an  average  of  270 
working  days  each,  a  total  of  3,028,062  shifts  for  all  employees. 
Accidents  resulted  in  the  death  of  11  men  and  the  injury  of  1,035. 
The  number  of  employees  as  reported  is  equivalent  to  10,094  men  for 

bandard  year  of  300  working  days,  and  on  this  basis  the  reports 
show  that  for  every  thousand  men  employed  1.09  were  killed  and 
1  02.54  were  injured. 

ompared  with  1919,  there  was  a  decrease  of  2,378  employees, 
220,506  days  of  labor,  329  nonfatal  injuries,  and  23.42  injuries  per 
thousand  men  employed.  The  reduction  in  the  injury  rate  means 
that  236  men  escaped  injury  during  the  past  year  who  would  have 
been  hurt  if  the  accident  rate  for  the  previous  year  had  continued. 
The  average  number  of  days  worked  per  employee  was  32  more  in 
1920  than  in  1919;  the  number  of  fatal  accidents  showed  an  increase 
of  one,  the  increase  being  represented  by  a  rate  of  0.17  per  thousand 
men  employed. 

Most  of  the  accidents  in  1920  were  caused,  as  usual,  by  haulage 
equipment,  falls  of  persons,  falling  objects,  burns,  and  hand  tools. 
As  compared  with  1919  there  was,  however,  a  reduction  in  the  injury 
rate  chargeable  to  haulage  equipment,  burns,  and  falling  objects, 
although  slight  increases  occurred  in  injuries  due  to  hand  tools  and 
falls  of  persons.  Practically  no  change  is  noted  in  the  injury  rate 
due  to  coke-drawing  machines  and  to  nails  and  splinters.  A  small 
increase  occurred  in  the  injury  rate  due  to  electricity. 

The  1920  production  of  beehive  coke  is  estimated  by  the  United 
States  Geological  Survey  at  20,980,000  short  tons.  Although  this 
tonnage  was  approximately  1,330,000  tons  in  excess  of  that  for  1919, 
it  was  smaller  than  for  any  previous  year  since  1901.  The  increase 
in  the  production  of  beehive  coke  during  the  past  year,  as  compared 
with  1919,  thus  appears  to  have  been  about  7  per  cent  in  the  face  of  a 
reduction  of  approximately  7  per  cent  in  the  total  number  of  shifts 
worked  by  the  employ 

It  lias  not  been  customary  to  express  accident  rates  for  coke  ovens 
in  relation  to  the  quantity  of  coke  produced,  but  it  is  of  interest  to 
learn  that  the  injury  rate  for  beehive  ovens  in  1920  was  49  per  mil- 
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lion  tons  of  coke,  as  compared  with  69  in  1919  and  71  jn  1918.     The 
fatality  rates  were  0.52  for  1920,  0.51  for  1919,  and  0.62  for  191.8. 

ACCIDENTS  AT  BY-PRODTJCT  OVENS. 

The  figures  for  by-product  ovens  as  presented  in  this  report  are  based 
upon  returns  covering  9,721  ovens  operated  in  1920,  at  which  17,184 
men  were  employed,  each  employee  averaging  346  working  days 
during  the  year.  The  total  number  of  shifts  worked  by  all  em- 
ployees was  5,948,152.  Accidents  in  connection  with  the  operation 
of  the  ovens  caused  the  death  of  38  and  the  injury  of  2,380  workmen, 
thus  indicating  a  fatality  rate  of  1.92  and  an  injury  rate  of  120.04  per 
thousand  men  employed  during  a  standard  year  of  300  working  days. 

The  above  figures  represent  an  increase  of  1,776  employees,  894,661 
shifts,  and  18  days  worked  per  man.  Fatalities  showed  a  reduction 
of  5,  while  the  decrease  in  nonfatal  injuries  was  287,  these  decreases 
being  equivalent  to  0.63  and  38.29,  respectively,  per  thousand  300- 
day  workers.  In  other  words,  had  the  1919  accident  rates  continued 
along  with  the  increased  number  of  workmen  and  the  longer  period 
of  their  employment  and  exposure  to  hazard  in  1920,  12  more  men 
would  have  been  killed  and  759  more  men  would  have  been  injured 
than  the  record  for  the  past  year  actually  shows. 

Considered  by  causes,  most  of  the  nonfatal  accidents  at  by-product 
ovens  were  due  to  burns,  falls  of  persons,  falling  objects,  haulage,  and 
hand  tools,  although  each  of  these  causes  (except  falling  objects) 
showed  a  gratifying  decrease  as  compared  with  1919  and  1918.  A 
slight  increase  is  noted  in  the  number  injured  by  electricity,  although 
the  number  of  injuries  due  to  electricity  has  always  been  relatively 
small. 

The  production  of  by-product  coke  in  1920,  as  estimated  by  the 
United  States  Geological  Survey,  was  approximately  30,908,000 
short  tons,  and  for  the  second  time  in  the  history  of  the  coke  industry 
in  this  country  exceeded  the  quantity  of  coke  produced  at  beehive 
ovens.  As  compared  with  1919,  the  by-product  output  in  1920  was 
5,764,458  tons,  or  23  per  cent,  in  excess  of  that  of  the  previous  year. 
The  number  of  shifts  worked  by  all  employees  at  by-product  ovens  in 
1920,  as  shown  by  the  reports  of  operating  companies  to  the  Bureau 
of  Mines,  represented  an  increase  of  18  per  cent  over  the  record  for 
1919. 

Considering  all  by-product  ovens  as  a  single  class,  and  disregarding 
differences  in  the  various  types  of  ovens  that  may  affect  the  relative 
hazards  to  which  the  workmen  are  exposed,  it  may  be  stated  that  for 
each  million  tons  of  coke  produced  at  by-product  ovens  in  1920, 
based  upon  the  estimated  output,  77  employees  were  injured,  as  com- 
pared with  106  in  1919  and  217  in  1918.  The  corresponding  fatality 
rates  were  1.23  for  1920,  1.71  for  1919,  and  2.08  for  1918. 
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I  b  0. — Beehive  and  by-product   coke   ovens:   Fatalities   and  injuries,  b# 
'causes  and  States,  during  the  year  ended  Dee.  SI,  19S0. 

BEEHIVE  OVENS. 
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Fatalitii 

0             0 

Kentucky 

ii        6 

3 

1 

1 

1 

9            0 

0            0 

Virginia 

1 

1 

0 

0 

.iiiia 

1 

1 

0 

1 

Other  States 



0 

Total.  1920 

3 

2 

1 
1 

1 

6 

11 

Total,  1919 

4 

3 

10 

Injuries: 

Alabama 

9 

2 

10 

6 



11 

10 

3 



16 

67 

128 

(""loradoa 

Kentucky 

2 

1 

2 

1 

.... 

5 

1 

12 

17 

New  Mexico  i 

120 

12 

40 

10 

109 
1 
4 

96 

1 

77 
1 
5 

.... 

6    1( 

45 

3 

228 
1 
6 

853 

5 

36 

1,054 

Tennessee 

.... 

1 
3 

2 

Virginia 

8 

1 

8 

73 

6 

....  .. 

1 

3 
12 

1 

8 
2 

2 

4 

5 

7 

29 
33 

28 

Other  States 

3 

2 

2       1 

56 

Total,  1920 

151 
260 

17 
21 

43      12 
46  1 

141 
140 

112 
110 

1 

109 

177 

1 
3 

7  'l26     48 
3  .228  1  47 

3 

9 

264 
311 

1.035 

Total,  1919 

1,364 

BY-PRODUCT  OVENS. 


Fatalities: 

-   2 

1 
1 

1 



2 

1 

6 
2 
4 

1 
1 
5 
5 
6 
8 

5 

Illinois..  . 

1 

3 

1 

2 

1 

1 
1 

2 

7 

2 

2 

1 
4 

2 

1 

3 

Ohio 

1 

1 

4 

1 

2 

1 

9 

1 

1 

1 

1 

3 

8 

Total,  1920 

10 
14 

3 
6 

1 
1 

2 

2 

3 

6 

1 

3 

5 
3 

S 
3 

3 

7 
4 

38 

Total,  1919. .. 

1 

13 

Grand  total,  1920 

10 
18 

6 

1 

1 

2 

2 

4 

7 

1 
3 

6 
3 

3 
6 

3 

13 
4 

49 

Grand  total,  1919 

1 

53 

Injuries: 

IV 

12 

13 

23 
2 
6 
27 
25 
33 

10 
1 
6 

"2 

2 
8 
6 
13 

< 

11 
2 

21 
2 
2 
1 

22 
40 
32 
16 
11 
17 
48 
29 
K 

12 

10 
42 
4 
1 
8 
18 
23 
85 

2 
2 
3 

'%' 

"5" 

2 
4 

37 
21 
94 
18 
10 
26 
54 
37 
61 

8 

21 

30 
22 
18 
22 
3 
23 
40 
41 
86 

4 
4 
5 
3 

10 

1 
1 
1 

70 
64 

115 
32 
66 
30 

110 
57 

234 

269 
183 

:<42 
127 
100 
123 
345 
250 
641 

511 
237 

324 

Michigan 

5 
3 

86 
104 

1 
9 
9 
13 

2 
7 
5 
6 

3 
10 
9 

15 

2 
1 
2 
2 

94 

Ohio 

Pennsylvania 

8 
4 
3 

.... 

1 

340 

358 

613 

Total,  1920 

158 
185 

48 
112 

57 

98 

46 
31 

300 

357 

203 
323 

20 
59 

358 
389 

31 

37 

23    285 

2    L'SO 

53 
66 

20 
12 

778 
716 

2,380 

2.  W7 

Grand  total,  1920.... 
Grand  total,  1919 

309 
445 

65 
133 

100 
144 

58 
40 

441 

497 

315 

433 

21 
59 

467 
566 

32 
40 

30 
5 

411 
508 

101 
113 

23 

21 

1,042 

1,027 

3,415 

4,031 

a  Included  in  "  Other  States. 
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Tahle  7. — Beehive  and  by-product  coke  ovens:  Injuries,  classified  by  States  and 
character  of  disability,  during  the  year  ended  Dec.  31,  1920. 


BEEHIVE  OVENS. 


Fatal. 

Nonfatal  injuries. 

State. 

Permanent  dis- 
ability. 

Tempo- 
rary dis- 
ability, c 

Slight/* 

Total 

Total." 

Partial.') 

nonfatal. 

2 

9 

56 

67 

2 

10 

12 

New  Mexico  e 

Pennsylvania 

9 

1 

15 

246 
1 
1 

591 

4 

30 

853 
5 

Tennessee 

Virginia 

1 

5 

36 

Washington  « 

West  Virginia 

1 

2 

2 
10 

25 
23 

29 

33 

Total 

11 

1                   94 

271 

739 

1  035 

BY-PRODUCT  OVENS. 


6 
2 

4 
1 
1 
5 
5 
6 
8 

11 

1 

11 

3 
3 

2 

7 

7 
7 

64 
36 
43 
23 
13 
34 
82 
85 
71 

194 
146 

288 
101 
84 
87 
256 
156 
563 

269 

Illinois 

183 

342 

127 

100 

123 

Ohio 

345 

2 

250 

641 

Total 

38 
49 

2  1              52 

3  76 

451 
722 

1,875 
2,614 

2,380 

3,415 

a  Permanent  total  disability:  Loss  of  both  legs  or  arms,  one  leg  and  one  arm,  total  loss  of  eyesight,  paraly- 
sis, or  other  condition  permanently  incapacitating  workman  from  doing  any  work  of  a  gainful  occupation. 

b  Permanent  partial  disability:  Loss  of  one  foot,  leg,  hand,  eye,  one  or  more'  fingers,  one  or  more  toes,  any 
dislocation  where  ligaments  are  severed,  or  any  other  injury  known  in  surgery  to  be  permanent  partial 
disability. 

<"Time  lost,  more  than  14  days. 

d  Time  lost,  1  to  14  days,  inclusive. 

'Included  in  "  Other  States." 
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Table  21. — Beehive  and  by-product  coke  ovens:  Fatalities  and  injuries,  by 
causes,  during  the  years  ended  Dec.  SI,  1915,  to  1919. 


BEEHIVE    OVENS. 


Cause. 

Killed . 

Injured. 

1915 

1"1< 

1917 

1918 

1919 

1920 

1915 

1916     1917 

1918 

1919 

1920 

6 
1 
1 

7 
5 
1 

9 
7 

5 
2 

1 

4 
2 

3 

26 

1! 

1 

124 

66 

■ 
86 

20 

182 

21)2 
57 

5 

190 

107 

71 
70 
14 

- 

189 
1 

181 
21 

260 

21 

16 

9 
140 
110 

177 
3 
3 

228 

47 

9 

311 

151 

Railway  ears  and  locomotives 

17 
43 

12 

1 

2 

1 

2 

1 

1 

141 

112 

1 

1 

55 

270 

157 

5 

109 

1 

7 

3 

126 

48 

3 

1 

9 

8 

9 

6 

245 

672 

753 

9:53 

264 

Total 

10 

24 

25 

19 

10 

11 

615 

1,866    1.822 

2,155 

1,364 

1.035 

BY-PRODUCT    OVENS. 


4 
3 
1 
1 
3 

2 
5 
1 
3 
5 

8 
11 
3 
2 

7 

17 
9 
3 
3 
6 
1 
3 
6 

14 
6 
1 
2 
6 

10 
3 
1 
2 
3 

09 
113 

55 

12 
263 
256 

17 
294 

121 
103 

13 
426 
321 

16 
532 

20 

372 
279 
181 

45 
562 

525 
40 

680 
33 

300 
177 
121 

47 
605 
798 

52 
790 

19 

185 

112 

31 
..-.: 
323 

59 
389 

37 
2 

66 

12 
716 

158 

Railway  cars  and  locomotives 

4s 
57 

46 

300 

203 

2 

7 

2 

0 
6 
1 

3 
3 
1 

1 
5 

20 

358 

31 

23 

3 

3 

285 



53 

3 

7 

20 

7 

3 

8 

6 

4 

1,158 

1.674 

2.174 

2,716 

778 

Total 

28 

21 

51 

54 

43 

38 

2.237 

3,371 

4.891 

5,637 

2.667 

2,380 

38 

45 

76 

73 

53 

49 

2,852 

5.237 

6,713 

7,792 

4,031 

3,415 

a  Not  segregated  prior  to  1910. 


b  Not  segregated  prior  to  1919. 
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Tabi.k  22. — Beehive  and  by-product  coke  ovens:  Causes  of  injuries,  showing 
percentage  due  to  each  cause,  during  the  years  ended  Dec.  SI,  1915  to  19 80. 

BEF1IIVK   OVENS. 


Cars,  larries,  and  motors 

Railway  cars  and  locom  I 

Coke-drawing  machines 

Electricity 

Fall-*  

Hand  tools 

Suffocation  from  j/ases 

Bums 

cplosions  '' 

Dust  explosions  <> 

foiling  objects  a 

splinters,  etc.a 

Ron  of  coal  or  cuke  a 

Other  causes 


Total. 


v  78 

4.23 

B.67 

.65 

aa  16 

10.73 


8.94 


::•.).  M 


1910 


12.33 
3.  OS 
4.01 
1.07 

18.11 
9.75 


14.47 


30.01 


100.00 


1917 


11.09 
3.13 
4.39 
.27 
20.47 
10.43 


8.62 
.27 


100.  00 


1918 


is.  yi 
3.29 
3.25 

.05 
12.44 
8.77 

.05 
8.40 

.97 


100.  00 


1919 


19.00 

1.54 

3.37 

.tili 

10.26 
8.00 


12.98 
.22 
.22 

10.72 

3.45 

.06 

22.80 

100. 00 


1920 


14.59 
1.64 

4.15 

1.16 

13.62 

10.82 

.10 

10.53 

.10 

.68 

12.17 

4.64 

.29 

25.51 

100.  00 


BY-PRODUCT  OVENS. 


Cars,  larries,  and  motors 

Railu ay  i-jrs  and  locomotives. 

Coke-drawing  machines 

Electricity 

Fa  lis  of  persons 

Hani  tools 

Suffocation  from  gases 

Burns 

(ias  explosions  6 

Dust  explosions  <• 

Falling  objects  a 

Nails,  splinters,  etc. a 

Run  of  coal  or  coke  « 

Other  causes 


Total. 


3.08 
5.05 
2.46 
.54 
11.76 
11.44 
.76 
13. 14 


4.12 

3.59 

3.06 

.39 

12.  64 

9.52 

.47 

15.78 

.77 


49.66 


7.61 

5.70 

3.70 

.92 

11.49 

10.74 

.82 

13.90 

.67 


5.43 

3.14 

2.15 

.83 

10.73 

14.16 

.92 

14.12 

.34 


6.94 
4.20 
3.67 
1.16 

13.39 

12.11 
2.21 

14.59 
1.39 
.07 

10.50 

2.47 

.45 

20.85 


100.  00 


6.64 

2.02 

2.39 

1.93 

12.61 

8.53 

.84 

15.04 

1.30 

.97 

11.97 

2.23 

.84 

32. 09 

100.  00 


a  Not  segregated  prior  to  1919. 


b  Not  segregated  prior  to  1916. 
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Table  24. — All  coke  mens:  Fatalities  and  injuries,  by  causes,  with  percentage 
due  to  each  cause,  during  the  seven-yi  ruled  Dec.  SI,  1920. 


Cause. 


tailed. 


Number. 


tarries,  and  motors 

ay  ears  and  locomotives. 

Coke-drawing  machines 

Electricity 

Kails  of  persons 

I  tools 

Suffocation  from  gase-. 

Burns 

cplosions  o 

Dusl  explosions  b 

Falling  objects  b 

Nails,  splinters,  etc* 

Ran  of  coal  or  coke  * 

Other  causes 


Total. 


379 


Percent 
total. 


24.09 

17.  12 

I.  19 

4.75 

11.  CI 

.53 

3. 69 

s.  II 

.53 


2.37 


.78 

21.37 


Number. 


2.668 
1,19 

1,052 

282 

4,211 

3,574 

217 

4,297 

176 

35 

919 

214 

44 

13,359 


I'd-  cent 
total. 


s.  2s 

:•>.  67 

8.26 

.87 

13.07 

11.09 

.67 

13.33 

.  55 

.11 

2.  85 

.66 

.  It 

U.  15 


32,  229 


100.  00 


a  Not  segregated  prior  to  1916.  l>  Not  segregated  prior  to  1919. 

Table  25. — Statistics  of  tJu   manufacture  of  coke  in  the   United  Slates,  1850  to  1918:' 


fear. 


18506. 

1880.. 
189.. 
1882.. 

1883.. 
1884.. 


1887. 


Number  of  ovens 
operated. 


Bee- 
hive. 


By- 
product, 


Coal  used 

(short 
tons). 


Coke  pro- 

( short 

tons). 


1890 

1891 

1892 

1893 

1894 





I 



1899 15,093 

41,9.54 



65,461 

1903 75,379 

74,111 

78,644 






-. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
L818. 
1919. 


84,619 


59,160 
67,847 
66,  177 
49,496 
18,985 
65,605 
68,687 
61,317 
(«) 


12 

12 

72 

160 

280 

520 

1,020 

1,085 

1,663 
1,956 
2,910 
2,988 
3,362 
3,811 
3,679 
3,914 
1,051 
4,320 
5,211 
5,531 
5,142 
6,036 
6,607 
7,298 

10,379 


5,237,741 
6,546,662 
7,577,648 
8,516,670 
7,951,974 
8,071,120 
10,688,972 
11,859,752 
12,945,350 

18,005,209 
16,344,540 

18,813,337 
14,917,146 
14,348,750 
20,848,323 
IS, 604, 422 
20,907,319 
25,249,570 
30,219,343 
32,113,553 
34,207,905 
39,604,007 

36,531,608 
19,530,677 
55,746,374 
61,946,  109 
39,  140,837 
59,354,937 

53,278  248 

I 

69,239, 190 

51,623,750 

61,832,898 

81,609,  160 

83,782,371 

66,851,000 


4,113,760 

5,  I- 14, 721 
4,873,805 
5,106,6% 
6,845,369 
7,611,705 

10,258,022 

11,508,021 
10,352,688 
12,010,829 

9,477,580 

9,203,632 
13,333,714 
11,788,773 
13,288,984 
16,047,209 
19,668,569 

10,533 
21,795,883 
25,401,730 
25,274,281 
23  661, 108 
32,231, 129 
36,  HM.2I7 

W,  779,564 

39.315,065 
11,708,90 
35,551,  189 
i:<,  983,599 

U,59,  150 

55,606,828 
56,  178,372 
14.821,000 


Value  of 
coke  at 
ovens. 


I'rii  e 
per  ton 
at  ovens 


189,844 
1,132  386 

6,631,207 
7,72:,.  175 
8,  162,  167 

1  2  2,878 
7,629,118 
11,153,366 
15.T21.110 
96 
16,630,301 
2  I  215,:  !,2 
20.323,216 
23,536,141 
16,523.714 
12.328,856 
19,234,319 
21,000,729 
22,102,514 
25,586,699 
34,670,  117 
17, 143,331 
it.  145,923 
63,339,167 
66,498,664 
46,1 11,911 
72,  170, 196 
91,608,034 
111,539,126 
62, 183,983 

99,712,701 

111,805,113 
128,922,273 
88,334,217 

382,324,368 

(') 


Percent- 
age yield 
of  coal 
in  coke. 


11.99 

63.0 

63.0 

1.77 

63.0 

1.49 

64.0 

1.49 

61.0 

1.  19 

63.0 

1.63 

64.0 

2.01 

64.0 

1.46 

66.0 

1.62 

64.0 

2.02 

64.0 

1.97 

63.0 

1.96 

64.0 

1.74 

63.  5 

1.34 

64.0 

1.44 

64.0 

1.84 

63.0 

1.66 

63.5 

1.59 

63.6 

1.76 

65. 1 

2.31 

63. 9 

2.04 

63.7 

2.49 

04.1 

2.63 

64.  1 

1.95 

64.8 

2.  25 

65.  1 

2  52 

65.3 

2.74 

65  E 

2.10 

66.  o 

2.29 

66.  2 

66  1 

2.37 

66.  7 

2.54 

07.  1 

2.78 

66.9 

2.56 

66.9 

2.54 

67.2 

■■',.  13 

66.  8 

5. 36 

66.  1 

6.77 

66.  I 

(«) 

67.0 

Numlier 

em- 
ployed.'' 


14 

198 

628 

3,142 


.998 


29,273 


piled  from  Mineral  Resources,  U.8  Gi  ol.  Survey. 
i> Compiled  from  Census  Reports. 


'  Not  available. 
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COKE-OVEN    ACCIDENTS   IN    THE   UNITED   STATES. 


IMPORTS  AND  EXPORTS  OF  COKE,   1920. 

The  quantity  of  American  coke  shipped  to  other  countries  is  usu- 
ally loss  than  3  per  cent  o(  the  domestic  production,  and  in  1920 
it  was  only  i  .8  per  cent.  The  exports  last  year  amounted  to  919,802 
short  tons  out  of  a  total  production  of  approximately  51,888,000 
tons.  As  compared  with  1919,  these  figures  show  an  increase  of 
202,846  tons,  or  28  per  cent,  in  exports,  and  an  increase  of  7,067,000 
tons,  or  16  per  cent,  in  the  amount  of  coke  produced. 

Imports  of  coke  into  the  United  States  were  41,143  short  tons 
during  the  past  year  as  compared  with  16,18(5  in  1919. 

Tables  27  and  28  show  the  quantity  and  value  of  the  exports  and 
imports  of  coke  for  1920  and  the  countries  to  which  the  export 
shipments  were  made,  together  with  summary  figures  for  earlier 
years. 

Table  27. — Exports  of  coke,  by  countries,  for  the  year  ended  Dec.  81,  1920  fl 


Country. 


Canada 

Mexico 

Chili 

Belgium 

France 

Peru 

Denmark 

Cuba 

Argentina 

Finland 

Sweden 

Netherlands 

Roumania 

Brazil 

Norway 

Switzerland 

Bulgaria 

Poland  and  Danzig 

Italy 

Russia  in  Europe. . 
Spain 


Long 
tons. 


530,485 
152,822 
50,701 

14,. '.74 

13,702 

13,663 

6,982 

6, 143 

4,413 

5,053 

3,342 

2,353 

5,835 

2,213 

1,775 

1,116 

555 

500 

7.50 

.500 

460 


Short 
tons. 


594,143 

171,161 

56,785 

16,323 

15,346 

15,303 

7,820 

6,880 

4,943 

5,659 

3,743 

2,635 

6,535 

2,479 

1,988 

1,250 

622 

560 

840 

560 

515 


Value. 


<t.,  167,  s7  5 

1,281,857 

574,234 

307,826 

252, 608 

164,665 

141,670 

132,232 

110,935 

107,393 

68,500 

65,770 

53,869 

18,363 

31,870 

29,735 

18,315 

15,000 

14,400 

14,000 

10,481 


Country. 


Turkey  in  Europe. 
Dutch  East  Indies. 

Greece 

Dominican  Repub- 
lic  

Scotland 

Portugal 

England 

Panama 

British  West  Africa 

Venezuela 

Colombia 

Ecudor 

Costa  Rica 

Uruguay 

Guatemala 

Egypt 

Other  States 

Total 


Long 

tuns. 


410 
422 
350 

246 
336 

179 

279 

222 

120 

116 

119 

96 

81 

63 

50 

50 

176 


821,252 


Short 
tons. 


459 
473 
392 

276 

376 

200 

312 

249 

134 

130 

133 

108 

91 

70 

56 

56 

197 


919,802 


Value 


$10,429 
10,003 
7,450 

6,623 
5,800 
5,728 
5,700 
4,653 
4,240 
3,986 
3,386 
2,737 
2,316 
1,890 
1,401 
1,250 
4,475 


o  Compiled  from  reports  of  the  Bureau  of  Foreign  and  Domestic  Commerce. 
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Table  28. — Imports  and  exports  of  coke  for  the  years  ended  Dec.  SI,  1VH  to  1920.a 


Years  and  months. 


Total,  1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 


January — 
February . . 

March 

April 

May 

June 

July 

August 

September . 
October — 
November . 
December.. 


Total,  1919. 


January — 
February . . 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. . 


Total,  1920. 


Imports. 


Long  tons.   Short  tons.       Value 


69,515 
110,347 
93,507 
120,777 
47,520 
49,067 
22,207 
26,936 


14,720 


242 

9B2 
097 

4i  17 
377 
143 
815 

:32ri 
150 
463 
,5Xs 
,195 


36,735 


77,857 

123, 589 

104,728 

135,270 

53,222 

54,955 

24,872 

30,168 


$254,938 
488,691 
442,687 
555, 548 
222,382 
249,514 
146,451 
221,880 


Exports. 


Long  tons.   Short  tons 


914,042 
814,800 
881,603 
592,487 
799,562 
,048,790 
,258.321 
,506,986 


1,023,727 
912,576 
987,395 

663,585 

895,509 

1,174,647 

1,409,320 

1,687,  S21 


Value. 


$3,215,990 
3,002,742 
3,309,930 
2,233,686 
3,092,498 
4,202,236 
8,543,746 

11,861,408 


2,901 

1,409 

1,216 

797 

914 

259 

699 

217 

422 

1,380 

3,786 

2,486 


16,486 


$25,75S 

12,469 

10,891 

4,996 

9,085 

2,610 

5,713 

1,869 

4,129 

13,105 

28,539 

21.4S9 


140,653 


67,526 
48,806 
33,749 
44,883 
33,299 
56,533 
37,703 
61,714 
63,771 
81,962 
66,873 
43,320 

640,139 


75,629 
54,663 
37,799 
50,269 
37,295 
63,317 
42,227 
69,120 
71,424 
91,797 
74,898 
48,518 


716,956 


$642,334 
377, 758 
269,661 
363,985 

278,828 
456,466 
276,496 
436,438 
475, 1S9 
644,094 
540,234 
366,636 


5,128,119 


1920 


2,511 
2,220 
3,469 
4,936 
4,902 
5,760 
3,153 
3,725 
2,408 
2,758 
2,843 
2,458 


41,143 


$24,218 
20,679 
30,945 
43,431 
44,769 
54,016 
31,776 
37, 746 
27, 401 
24,048 
34,013 
30,133 


403, 175 


58,026 
59,866 
55, 435 
52, 703 
42,077 
55,420 
80,112 
71,331 
80, 377 
103, 353 
85,443 
77, 109 


821,252 


64,989 
67,050 
H2,0s7 
59,027 
47,126 
62,071 
89,726 
79,891 
90,022 
115,755 
95,696 
86, 362 


919,802 


S513,240 

518,432 

510,577 

551,983 

472,009 

637,217 

937,896 

914,941 

1,133,930 

1,552,158 

1,215,444 

1,005,838 


9,993,665 


a  Compiled  from  reports  of  the  Bureau  of  Foreign  and  Domestic  Commerce. 
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ACCIDENTS  IN  MINERAL  INDUSTRIES. 

Tables  29  and  30  give  a  summary  of  the  fatality  and  injury  rates 
for  various  brandies  of  the  mineral  industry  in  the  United  States 
for  all  years  for  which  comparable  statistics  for  the  country  as  a 
whole  are  available. 

Table  29. —  United  States:  Ntpnber  of  men  hilled  /«  r  1,000  SOO-day  workers  employed  in 

minaul  industries. 


1911  1912  1913  1914  1915  1916  1917  1918  1919 


Coal  mines 

All  metal  mines 

Copper  mine- 

Gold  and  miscellaneous  metal  mines 

Iron  mines 

Lead  and  zinc  mint?  ( Mississippi  Valley). 

Nonmet  allie  mineral  mines 

All  quarries  (including  outside  works) 

Cement  rock  quarries 

.tries 

Limestone  quarries 

Marble  quarries 

Sandstone  and  Milestone  quarries 

Slate,  quarries 

Trap-rock  quarries 

All  quarries  I  excluding  outside  works) 

AU  quarries  (outside  works  only) 

Metallurgical;. 

Ore-dressing  plants 

Smelters 

Auxiliary  works 

Coke  ovens 

Beehive  coke  ovens 

Bv-products  coke  ovens 


1.97 
4.  45 
5.18 
1.28 

4.1.4 
4.H3 
■_'.  HI 
2.23 
3.96 
1:92 
2. 21 
.71 
1 .  82 
2.60 
1.77 


4.46 
4.09 
4.53 
4.32 
3.% 
4. 28 
1.66 
2.27 

1.  -7 
2.19 

2.  48 
1.16 
2.62 
3.08 


4. 70 
3.72 
4.08 
3.83 
3.29 
3.90 

2.10 
2.99 
1.47 
2.13 
1.81 
1.32 
3.05 
2.40 


4.66 
3.92 

a 

4.06 
3.78 
4.32 
3.72 
2.64 
3.95 
3.36 
2.38 
2.72 
1.45 
2.99 
2.49 


.99 
1.93 


1.51 
1.02 


2.12 


4.44 

3.89 
3.72 
4.79 
2.88 
5.37 
2.43 
1.80 
1.60 
2.27 
1.70 
1.00 
.93 
2.02 
3.46 
2.17 
1.05 


1.57 
1.05 


1.21 

.65 

1.75 


3.93 
3.62 
3.64 
4.05 
3.41 
3.14 
3.00 
2. 26 
2.38 
1.86 
2.36 
1.16 
1.28 
2.62 
4.45 
2.32 
2.15 

1.41 
.73 
.89 
1.32 
1.29 
1.35 


4.25 
4.44 
5.88 
4.03 
3.54 
4.09 
2.  is 
1 .  83 
2.99 
1.54 
1.79 
.57 
.99 
1.31 
2.61 
2.00 
1.53 

1.93 
1.05 
.94 
2.14 
1.30 
3.13 


3.94 
3.67 
3.45 
1.27 
3. 45 
3.58 
167 
2.11 
2.14 
2.10 


II 


2.38 
3.16 
4.47 
2.19 
1.98 

1.55 
.92 
.85 
2.06 
1.16 
2.84 


(*) 

3.  13 
3.54 
4.41 
3.00 
4.13 
1.65 
1.93 
2.66 
1.81 
1.97 
.51 
.76 
1.78 
2.56 
2.29 
1.35 

1.50 
1.04 

.32 
1.92 

.92 
2.55 


u  Not  available. 


Table  30.- 


United  States:  Number  of  men  injured  per  1,000  SOO-day  workers  employed  in 
mineral  industries. 


1912 


Coal  mines 

All  metal  mines 

Copper  mines 

Gold  and   miscellaneous 
metal  mines 

Iron  mines 

Lead  and  zinc  mines  (Mis- 
pi  Valley) 

Norunetallic  mineral  mines 
All  quarries  (including  out- 
side works) 

Cement-rock  quarries — 

Granite  quarries 

Limestone  quarries 

Marble  quarries 

Sandstone  and  bluestone 
quarries 

Slate  quarries 

Trap-rock  quarries 

All  quarries  (excluding  out- 
side works) 

All  quarries  (outside  works 

onlv) 

Metallurgical  plants: 

Ore-dressin  g  plants 

Smelters 

Auxiliary  works 

Coke  ovens 

Beehive  coke  ovens 

By-product  coke  ovens.  - 


170.27 
225.25 

80.33 
252. 30 

139. 40 
34.03 

63.85 
136.52 
53. 07 
67.99 
43.39 

34.68 

17.72 
69.76 


190.11 
258.42 

93.04 
241.81 

158.29 
66.40 

69.82 
139. 59 
44.87 
79.98 
42.35 

45.26 
15.01 


1913 


179.  59 
230. 80 

70.37 
268.31 

133.51 
84.86 

88.81 
207.99 
69.60 
89.05 
68.67 

74.36 
18.81 
87.77 


122.38 
174.71 


1914 


211.  87 

312. 19 

126.90 
224.07 

189.01 
99.75 

114.92 

226. 20 
109.21 
114.23 
121.31 

69.08 
28.61 
152.56 


94.19 
175.44 


107.73  103.06 


248.56 
322.01 

201. 49 
233.51 

238.27 
107. 78 

117.30 
14S.25 

96.72 
127.43 

93.80 

66.56 
33.08 
232.85 

127.57 

96.90 

109.65 
157. 69 


90.78 
39.  84 

140.00 


1916 


250.64 
319.  58 

190.79 
240.17 

263.09 
144. 70 

17.'..  62 
24S.S3 

176.  in 

125. 20 

127.86 

85.00 

237.84 

158.63 

206.06 

135.66 
195. 61 
142.10 
153. 49 
100.37 
217.09 


240.97 
313.  35 

172. 51 
227.54 

272.99 
123.58 

185.14 

277. 73 
189. 73 
175.52 
UK).  20 

118. 89 
112.04 
222.92 

162.95 

223.81 

121.12 
152.88 
169.33 
188.59 
94.43 
300.06 


1918   1919 


237.09 
322.12 

185.18 
185.45 

319. 54 
104.69 

117.07 
238.65 
109.68 

141.34 
58.02 

L48.04 

96.29 
205. 17 

148.29 

145.03 

139.54 
148.40 
139.63 
219.64 
131. 11 
296.06 


231. 18 
309.60 

191.29 
196.19 

292.28 
139.27 

144.20 
231.58 
124.70 
134.05 
75.26 

131.96 
98.51 
186.47 

146.65 

140.28 

122. 82 
142. 12 
102.04 
145.66 
125.96 
158.33 


o 


